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The What Box Task 
The	‘What	Box’	task	follows	from	this	literature	as	a	procedure	to	elicit	covert	or	overt	language	production	in	young	children.	Here	we	build	upon	a	previous	report	of	the	task	(Kohler	et	al.,	2015),	providing	a	detailed	methodology	for	the	presentation	and	administration	of	the	task	as	well	as	updated	processing	and	analysis	techniques	for	use	with	fTCD	in	young	children	and	older	adults.	In	the	adults,	What	Box	was	also	compared	with	the	gold	standard	Word	Generation	task.	












What	box	language	lateralisation 8	3. A	box	appears	then	opens	followed	by	a	spoken	“Look!”	4. The	box	is	then	replaced	by	an	object	and	a	spoken	“What’s	this?”,	and	the	object’s	verbal	label	is	presented	after	a	delay,	to	allow	for	verbal	labelling	5. A	face	with	hands	covering	its	mouth	appears	with	the	spoken	“Shh”	
What	Box	was	administered	to	children	and	adults	in	the	same	manner	with	the	exception	that	a	different	set	of	stimuli	was	used	for	each	group	and	the	task	was	discontinued	after	20	trials	with	a	correct	response	for	adults.	There	were	51	stimuli,	chosen	from	http://websites.psychology.uwa.edu.au/school/MRCDatabase/uwa_mrc.htm	(for	a	list	see	Supplementary	Materials).	There	was	a	minimum	of	25	trials	in	adults,	and	37	were	required	for	two	individuals	to	achieve	20	correct	labels.	Additional	stimulus	and	presentation	details	are	provided	as	supplementary	materials.		















































Sample	 Task	 Epochs	 n	 Left	 Neither	 Right	
Child	 What	Box	 All	available	 77	 29	(37.66)	 27	(35.06)	 21	(27.27)	
	 	 Less	than	10	 46	 14	(30.43)	 17	(36.96)	 15	(32.61)	
	 	 10	or	more	 31	 15	(48.39)	 10	(32.26)	 6	(19.35)	
Adult	 What	Box	 10	or	more	 65	 32	(49.23)	 22	(33.85)	 11	(16.92)	
	 Word	Gen	 10	or	more	 65	 40	(61.54)	 16	(24.62)	 9	(13.85)	The	minimum	number	of	acceptable	epochs	for	LI	calculations	varies	in	the	literature	from	8	(Gutierrez-Sigut	et	al.,	2015)	to	12	(Groen,	Whitehouse,	Badcock,	&	Bishop,	2011):	here	we	used	10.	Based	on	this	criterion,	the	distribution	of	LIs	for	participants	with	10	or	more	epochs	is	displayed	in	Figure	3,	panel	B	(n	=	31,	33%	of	the	total	sample).	The	number	of	accepted	epochs	(median	=	14,	IQR	=	6,	min	=	10,	max	=	32)	was	not	significantly	related	to	age,	Spearman’s	ρ	=	0.06	[-0.32	0.45],	p	=	0.75.	The	mean	LI	was	0.82	(SD	=	1.95,	min	=	-3.41,	max	=	3.5,	95%CI	=	0.68),	which	is	statistically	different	to	zero	t(30)	=	2.35,	p	=	0.026;	and	represents	a	medium	effect	size,	Cohen's	d	=	0.42.	On	average,	the	group	was	left-dominant	for	language	processing.	Laterality	categorisations	are	presented	in	Table	1	and	were	not	significantly	affected	by	epoch	selection	(i.e.,	<	10	versus	³	10);	c2(2,	N	=	77)	=	2.89,	p	=	0.24,	Cramer's	V	=	0.14	(small	to	medium	effect).	The	split-half	reliability	is	0.64	[0.37	0.81],	t(29)	=	4.47,	p	<	.001.	In	addition,	the	What	Box	laterality	categorisations	did	not	differ	
What	box	language	lateralisation 18	significantly	between	children	and	adults:	c2	(2,	N	=	96)	=	0.09,	p	=	0.96,	Cramer's	V	=	0.02.	
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Supplementary Table 1 





























































































What	box	language	lateralisation:	Supplementary	Materials 5	3. Box	(5	sec,	-5	to	0):	A	box	was	presented	and	opened	with	an	action	sound	at	each	step,	1	sec	between	each	step,	and	the	face	looked	down	and	surprised.	The	“Look!”	cue	was	then	presented	to	direct	attention	to	the	screen,	3	sec.	4. Stimulus	(11	sec,	0	to	11):	The	object	was	presented	on	a	black	background	(the	face	remained	in	the	top	central	position	looking	surprised	and	straight	ahead	at	the	participant),	for	1	sec	during	which	an	event	marker	was	sent	for	data	analysis.	The	“What’s	this?”	cue	was	then	played.	After	5	secs	(allowing	for	word	generation/production)	the	object	auditory	label	was	played.	After	2	sec	a	smiling	face,	with	a	reinforcing	sound	effect,	was	presented	and	remained	on	screen	for	3	secs.	The	objects	were	presented	in	alphabetical	order.	5. Shh	(5	sec,	11	to	16):	A	larger	face	with	hands	over	its	mouth	was	then	presented	for	5	sec	accompanied	by	a	‘Shh’	sound.	








1.1.1 Testing session 
Following	standardised	test	administration,	each	participant	was	familiarised	and	fitted	with	the	TCD	headset.	The	task	was	introduced	as	a	game	with	the	aim	of	naming	objects	in	a	box	that	a	face	finds.	The	instructions	were	delivered	in	developmentally	appropriate	language	including:	i)	the	requirement	to	wait	until	something	comes	out	of	the	box	and	ii)	to	label	the	object	that	comes	out	of	the	box.	The	first	trial	was	used	as	practice	to	ensure	the	participant	understood	the	requirements	of	the	task.	If	necessary,	the	participant’s	attention	was	re-directed	to	the	task	throughout	testing,	and	any	gross	motor	movements	or	diversion	from	the	task	was	recorded	for	manual	epoch	exclusion.	
Data processing 






Supplementary Table 2 Second-order	polynomial	parameter	statistics	for	activation	separation	cut-offs	as	a	function	of	the	minimum	number	of	epochs	included	in	the	calculation.	
Separation % (%ile) Parameter 
 B0 B1 B2 
7 (55) -0.26 [-0.6 0.07] 0.14 [0.06 0.22] -0.005 [-0.009 -0.002] 
8 (60) -0.21 [-0.31 -0.12] 0.13 [0.11 0.16] -0.005 [-0.006 -0.004] 










Supplementary Table 3 
Split-half reliability (Pearson product moment r values), 95% confidence intervals 
(CI), and laterality index (LI) descriptive statistics for three baseline periods 
(background = -14 to -9, face-down = -9 to -4, and face-up = -4 to 1) as a function of 
the minimum number of epochs included in the calculation. The descriptive statistics 
include: n = the number of participants included in the calculations, and LI values: 
mean and standard deviation (SD), and median and inter-quartile range (IQR). 
Baseline	Period	 Min	Epochs	 n	 LI	mean	(SD)	 LI	median	(IQR)	 r	[95%	CI]	
Face-up	 4	 51	 0.83	(2.24)	 1.24	(3.54)	 0.24	[-0.03,	0.49]	
[-4	to	1]	 6	 40	 0.92	(2.02)	 1.23	(3.12)	 0.46	[0.17,	0.67]	
	
8	 33	 0.71	(1.93)	 1.24	(3.04)	 0.59	[0.31,	0.78]	
	
10	 29	 0.87	(1.97)	 1.3	(2.17)	 0.64	[0.36,	0.82]	
	
12	 20	 0.97	(2.02)	 1.4	(2.19)	 0.69	[0.36,	0.87]	
	
14	 13	 0.8	(2.13)	 1.3	(1.39)	 0.76	[0.36,	0.92]	
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Baseline	Period	 Min	Epochs	 n	 LI	mean	(SD)	 LI	median	(IQR)	 r	[95%	CI]	
	
16	 13	 0.8	(2.13)	 1.3	(1.39)	 0.76	[0.36,	0.92]	
	
18	 8	 1.53	(1.78)	 1.78	(1.75)	 0.75	[0.1,	0.95]	
	
20	 5	 2.15	(1.33)	 2.46	(2.19)	 0.64	[-0.56,	0.97]	
Face-down	 4	 45	 0.7	(2.16)	 1.32	(3.58)	 0.55	[0.31,	0.73]	
[-9	to	-4]	 6	 36	 0.68	(1.91)	 1.23	(3.2)	 0.52	[0.23,	0.73]	
	
8	 33	 0.63	(1.92)	 1.14	(3.24)	 0.51	[0.2,	0.72]	
	
10	 26	 0.82	(1.81)	 1.38	(2.89)	 0.53	[0.18,	0.76]	
	
12	 18	 0.24	(1.82)	 0.52	(3.29)	 0.69	[0.33,	0.88]	
	
14	 11	 0.16	(2.02)	 0.3	(3.34)	 0.7	[0.17,	0.91]	
	
16	 10	 0.44	(1.89)	 0.98	(2.84)	 0.67	[0.07,	0.91]	
	
18	 7	 0.98	(1.53)	 1.65	(2.2)	 0.28	[-0.6,	0.85]	
	
20	 4	 0.84	(1.37)	 1	(1.8)	 0.34	[-0.92,	0.98]	
Background	 4	 43	 0.03	(1.81)	 0.1	(3.06)	 -0.07	[-0.36,	0.24]	
[-14	to	-9]	 6	 35	 0.11	(1.64)	 0.28	(2.82)	 -0.05	[-0.37,	0.29]	
	
8	 32	 0.05	(1.61)	 0.19	(2.61)	 -0.13	[-0.45,	0.23]	
	
10	 23	 -0.12	(1.44)	 -0.32	(2.44)	 -0.17	[-0.54,	0.26]	
	
12	 18	 0.07	(1.4)	 0.38	(2.32)	 -0.06	[-0.51,	0.42]	
	
14	 11	 0.25	(1.52)	 0.98	(2.75)	 0.29	[-0.38,	0.76]	
	
16	 10	 0.44	(1.46)	 1.02	(2.74)	 0.43	[-0.28,	0.83]	
	
18	 8	 0.45	(1.42)	 1.02	(1.96)	 0.29	[-0.52,	0.83]	
	
20	 5	 0.65	(1.47)	 1.07	(2.41)	 -0.1	[-0.9,	0.86]	
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Supplementary Table 4 Second-order	polynomial	best	fitting	parameters,	95%	confidence	intervals,	and	
R2	values	for	reliability	coefficients	calculated	for	incremental	numbers	of	epochs	for	two	baseline	periods.	
Baseline		 Parameters	
	 B0	 B1	 B2	 R2	
-9	to	-4	 0.26	[-0.28	0.79]	 0.07	[-0.03	0.17]	 -0.003	[-0.007	0]	 0.6	
-4	to	1	 -0.21	[-0.31	-0.12]	 0.13	[0.11	0.16]	 -0.005	[-0.006	-0.004]	 0.99	










Cognitive Neuroscience Lab 
 
Willis likes to play games 
and watch television.  
Today is Willis’ first visit to 
the UniSA Lab.  
This is Willis. 
First Willis puts on the magic hat.  
Then we put some special 
gel on both sides of his 
head to make the special 
ears work. 
Now Willis is ready to watch videos!  
Next, the special ears are 
attached to the magic hat!  
  





This makes a very 
special quiet 
sound! 
To help us do these things our brain needs 
special food. Our blood carries this food to 
our brain. 
  
To hear this sound, we wear a magic hat! 
Then, we put on some special ears.  
There are two special ears, for each 
side of the brain. 
So, when someone says 
the name of a picture, 
we can hear which side 
of the brain makes the 
loudest noise!  
The sound travels 
through the special 
ears, along a wire and 
to our computer! 
“What’s this?” 
“It’s a Baby” 
